Bicycles and public transportation are modes of sustainable transport that reduce both the increasing levels of pollution and traffic congestion and the worrying statistics concerning obesity and physical inactivity. This article shows results of the application of a stated preferences survey in the city of Ocaña, Colombia, to identify factors that influence the modal choice, introducing the bicycle as an alternative for the trips to and from the University Francisco de Paula Santander Ocaña, using discrete choice models. These results show that the infrastructure availability is a key variable for modal shift and that giving incentives such as meals do not influence modal choice. These results were shared with the local authorities as an argument towards cycle lanes investment and public transportation grants for students.
Introduction
The social and economic development of cities is highly supported by the quality of urban transport, especially its accessibility. However, the ongoing growth of the vehicle fleet of private cars and negative externalities that it generates, such as accidents and traffic congestion, affects the level of service of public transport if it operates in mixed traffic, reducing its desirability and therefore the daily revenue, creating a vicious cycle. In a small city like Ocaña in Colombia, not only do these negative externalities affect mobility substantially, informal transportation like motorcycle-taxis increase road accidents (Castillo et al., 2013; Hagen et al., 2016) . For these reasons, the creation of management policies that favor sustainable modes of transport is a starting point to counteract those externalities. The mode that is becoming a tendency over the last years is the bicycle, already being used extensively in cities like Amsterdam, Copenhagen, and Bogotá as a main mode of transport or at least with a considerable participation in the most recent modal share (Cervero et al., 2009 ).
On top of mobility issues, using sustainable transport modes have a positive impact on the commuter´s health, as proven by several studies. A group of authors studied health impact for cycling and in many cases they concluded that the health benefits of cycling are higher than the costs associated with the investment in infrastructure, improving not only cyclist health but population health (Buekers et al., 2015; Deenihan and Caulfield, 2014) . On the other hand, the existence of a relationship between the minutes of cycling and walking and health outcomes, including a small reduction in weight and cholesterol, suggesting that sedentary people should be encouraged to try "active commuting" as a mode of daily transport (Davison and Curl, 2014; Doorley et al., 2016; Schauder and Foley, 2015) . from home to the university and identified a 2.6 and 5.1 km the threshold distances which university students were more likely to walk or bike respectively, while Shannon (Shannon et al., 2006) reported the travel time as the most important barrier to AC.
Concerning the parameters that define the level of service of bicycling, such as distance traveled, travel time, cost, access time, and speed, the marginal effects of these variables are clearly evidenced in the choice (Cui et al., 2014; Heinen et al., 2011) . Other investigations have focused on studying environmental parameters (topography, climate, the presence of traffic signs, installations, and land use) and their influence on the choice. Understanding that it is ultimately the individual who makes the decision, many variables associated with human factors determine the use of bicycles as a mode of transport (Cervero et al., 2009; Li et al., 2013; Majumdar and Mitra, 2015) .
Nowadays, with the development of modern technologies, several apps are available to keep track of physical activity (including bicycle) that help to get data (Bopp et al. 2016) or give incentives (Biko) to encourage AC.
Finally, multinomial logit model continues to be a widely used methodology to estimated mode choice and transport demand (Ortúzar et al., 2000) . This last approach is the one presented in this research, where the calibration of a mixed logit model (D. A. Hensher and Greene 2003) is considered to analyze the probability of the use of the bicycle by the university community in the city of Ocaña.
Conceptual framework
Discrete choice models are based on the choices observed by individual travelers. The formulation of the model under this theory works on the assumption that the utility derived from a choice, U iq , is a function of the explanatory variables of such decisions. These variables are the attributes proper to each of the alternatives and the characteristics specific to the individual q (Ortúzar and Willumsen, 2011) . If the function is linear, the result would be:
In which, X iq are the attributes measured or observed associated with each alternative i, β i is a vector of parameters to be estimated, and ε iq is the random component of the function and it represents all that the modeler does not know or cannot measure, such as idiosyncrasy or particular preferences.
Depending on the statistical distribution considered for the residual ε iq different probabilistic models can be obtained. The most frequently used distributions have been those that have generalized extreme values that give rise to models of the logit type (Train, 2009) . However currently, more complex models are studied, such as Mixed logit (ML), which allow us to consider random heterogeneity that previous models do not allow as a consequence of their structure (Gutiérrez and Cantillo, 2014; Ortúzar, 2010) . To estimate parameters β i the maximum likelihood method is used, however, nowadays, the methodology based on Bayesian methods starts to be used. The main virtue of these methods is reflected on estimations of ML models, where the maximization process may be slower (Gutiérrez and Cantillo, 2014) .
Background and survey design
This investigation focuses on the commuting trips at the University Francisco de Paula Santander in the city of Ocaña. Ocaña is a small city in Colombia and the second in importance of the State of Norte de Santander (Ocaña 2012) . It is located approximately 400 km northeast of Bogotá (capital of the country). It has an urban area of 7 km 2 and a population of 95,958 inhabitants (DNP, 2010) . The city has an average temperature of 22°C, with a minimum of 8°C and a maximum of 30°C, which is comfortable for cycling. The main land use is residential, followed by commerce, which is the principal economic activity of the city. Regarding the socioeconomic situation, the 76% of the population lives in poverty (with one or more Unsatisfied Basic Needs) and a 10.3% unemployment rate (Alcaldía de Ocaña 2012) . The public transportation operates with nineteen routes, managed by three companies with a fleet of 168 vehicles, where more than 50% are shared taxis. There are two types of service available: bus and shared taxis (DNP, 2010) . A total of 166,321 trips are made daily, of which about 58% are motorized and only 1% of the trips are made by bicycle, which can be explained given the deficiency of adequate infrastructure for the use of this transport mode. The entire modal split is shown in Fig. 1 . 
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Journal of Transport & Health 9 (2018) 264-274 The Universidad Francisco de Paula Santander-Ocaña (UFPSO) is the main center of higher education not only in the city but also in the entire region. Due to the importance of the educational center in the daily activities of the city, it is considered the third generator/attractor of trips in the week after the historical-commercial center (downtown) and the public market. That is why, within the recommendations of the city's mobility plan, the University is projected as a terminal node of urban public transport routes for the next few years (DNP, 2010) . The university is located 2.8 km from the urban area of the city and is connected to it by a rural road of one lane in each direction (being the only available route), limiting the options for commuters going from and to the campus (Figs. 2 and 3).
Ocaña develops almost all its activities between two attractors, its center and the public market, which are located a few blocks from each other, making them mandatory nodes for all the public transport routes and the most crowded and congested area of the city. This increases the travel times for public transport and some car and motorcycle users. In this context, we propose the bicycle as a free, non-polluting, flexible (routing), congestion-avoidable and healthier mode of transport, and we expect to identify the variables that influence the mode choice of transport.
We designed a stated preferences (SP) experiment where we compared the most used modes of transport versus the bicycle, with the final purpose to explore the variables which would affect the choice of the bicycle compared to the current mode. Considering that public and private transport has the higher percentage of choice, respondent has to face in one hand, bus or motorcycle-taxi; on the other hand, car or private motorcycle, with the bicycle. Despite the majority of the daily trips in the town are made by foot, this mode was not considered in our survey due to the fact that the university is located in a rural area, too far to walk and with no continuous sidewalk and no separation from traffic, affecting walkability (Lo, 2009 ). This experiment was conducted based on an efficient design within 2 blocks with six or seven (for public transport) corresponding questions for each individual, taking into account the recommendations of Hensher et al. (1998) , in order to avoid fatigue in respondents. It was assumed all the respondents had access to the bicycle due to the shared bicycle service the university provides.
Attending previous modal share distribution, we decided to perform three different SP experiments where respondents faced a hypothetical situation in which they had to choose between their current mode and bicycle: i) faces car vs bicycle, ii) faces motorcycle vs bicycle, or iii) public transport (bus or taxi) vs bicycle. In order to obtain a real perspective of the bicycle attributes, a group of cyclists was equipped with GPS that provided information about the travel time, average speed and altitude, helping to facilitate the survey design and provide the respondents with real alternatives (Ampt and Ortúzar, 2004; Cherchi and Ortúzar, 2002) . The university has 40 bicycles available for free, which were used to define the reference trips to and from the university, using three 
Journal of Transport & Health 9 (2018) 264-274 strategic routes including the main streets and zones of the city. The first route had 3.96 km length and a 10 min travel time. The second had a length of 5.93 km and 25 min travel time and the third route had a length of 6.26 km and 20 min travel time. The purpose of this strategic routes is to have an average trip data. Based in the reference cited before about mean distance of bicycle trips, we chose these three options randomly. People could have different origins but at some point, they will all use some of these routes, because as said throughout the paper, there is only one road to the university and only few routes that take you this road, making valid the data gathered. This was used as a guide to define the levels of the SP attributes. The attributes were based on information gathered from a focus group of students and employees. The questions to be considered in the cognitive interview were defined based on bibliography about bicycle demand (Ortúzar et al., 2000; Olio et al. 2014; Dill and Voros 2008) . The selection criteria of the participants were based on certain characteristics, trying to maintain a level of homogeneity necessary to make focus groups: male and female in the same number, they must be students and employees, their age must be between 16 and 55 years, and finally that they use public transport or private and have available a bicycle.
The focus group was carried out by two professionals from the field of social sciences. It was attended by 7 people, whose main sociodemographic characteristics are presented below: 3 men and 4 women, 4 students and 3 employees, two people under 20 years old, 2 between 21 and 30 years old, 1 person between 31 and 40 and 1 person over 40 years old. The main topics explored in this group were: daily travel routine (origin, destination, purposes, duration, modes used, among others), chosen alternative and available options, accessibility to the bicycle, general attitude toward the use of the bicycle as a daily mode of transport, affective and/or emotional reactions to the variables evaluated, including any type of emotional response to the variables analyzed; for example, anxiety, tranquility, fear, aggressiveness, trust, among others.
From the information gathered in this focus group, the following attributes were defined according to the current mode of transport. The fare defined as the cost of the ticket on public transport, and on private transport (motorcycle or car) the cost of parking plus an operational cost associated with the distance traveled. Likewise, in the case of the bicycle, a cost is charged when the bicycle use a parking lot (inside the campus) with a permanent security guard or no charge in another case.
The access time attribute defined only for public transport was presented as the sum of the waiting time and the walking time. Travel time was defined as the total travel time within the vehicle. Finally, two dummy variables were defined within the utility function of the bicycle: existence or not of a bike path within the route and an incentive given to those arriving at the campus by bicycle: a sandwich with a coffee/juice to enjoy as a breakfast or snack.
The travel time and access time variables were analyzed in three levels, based on the value reported by the individual (current time), and the average time in each of the modes according to an average trip to the campus (considering that the average distance within the urban perimeter and university is approximately 3km). The different levels of these two attributes are described in Tables  1 and 2 .
The difference between bus and shared-taxi access time (Table 2 ) is a consequence of the irregularity in the services, and considering that the shared-taxi is an illegal mode, any private service taxi can make a collective trip if two or more people with a similar tour decide to group and take the service. Table 3 shows the description of the rest of attributes and the levels in which the experiment of stated preferences was designed. The fare was estimated based on the real value and an increase for each level (in 2017 1$USD is equivalent to $3.000 Colombian pesos -$COP).
Each one of these experiments presented six choice situations for private transport users (car and motorcycle) and seven choice situations for public transport. Figs. 4 and 5.
Beside the experimental design, the complete survey had three more sections: the first one about socioeconomic and demographic information such as gender, age, social background, occupation, and level of study. The second part was related to information about the respondents last commuting trip, where we asked for travel time, access time (public transport) and fare. Finally, the last part is associated with questions about their lifestyle: frequency of exercise per week, and perception about the benefits of an active lifestyle.
Data
The SP survey for private car users was applied to 70 individuals, of which 47% are students and 53% are employees. The income distribution of this sample is associated with the occupation, where students in all cases have monthly income less than approximately USD$330 (where the minimum wage in the country is about USD$230), therefore in most cases, students used a car as a passenger, not as a driver.
On the other hand, 100 surveys were carried out on motorcycle users, of which only 9% of employees make their trip in this mode, while 91% of these users are students. A comparable situation arises in the use of public transport, where only 13% of trips in these Transport & Health 9 (2018) [264] [265] [266] [267] [268] [269] [270] [271] [272] [273] [274] modes (100 surveys) are carried out by employees. Fig. 3 shows some socioeconomic information of the profile of the respondents. The socioeconomic analysis presented shows that 79% of the respondents were students (which is consistent with the real population of the university), this explains that the majority of the sample had a monthly income below US$330. Regarding travel times, 44% spend 30 or more minutes to arrive, 35% between 20 and 29 minutes and 21% less than 20.
The survey included a question regarding the weekly physical activity done by the respondent, where 57% states to perform physical activity twice a week and only the 20% do physical activity more than three times a week. This clearly favors the bicycle as a transportation mode, since it would increase the physical activity indicators of the UFPSO community.
Out of the 270 respondents, 40% correspond to women and 60% to men, 48% under 21 years old, 34% between 22 and 30 years and 18% > 30 years old.
Model estimation
For this investigation, the alternatives considered were: private car, bus, motorcycle, and shared-taxi. The utility function has the following form:
In which: A series of models with different specifications of the utility function were estimated, additionally, we estimated a group of models for each mode and finally chose the best one in each case. The utility function showed in Eq. (2) is a general one, nevertheless, 
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Journal of Transport & Health 9 (2018) 264-274 M. Orozco-Fontalvo et al. Journal of Transport & Health 9 (2018) [264] [265] [266] [267] [268] [269] [270] [271] [272] [273] [274] we add complexity to models like systematics variations, panel effect and finally random parameters. Table 4 shows the best 3 models obtained for private car vs bicycle. According to the microeconomic theory (Domencich and McFadden, 1975) , the sign of the parameter associated to those attributes that cause disutility to the individual, are negative. In the case of the travel time and cost whose parameters are negative, whereas the presence of exclusive infrastructure for bicycles and an incentive for using it has a positive sign. In this case, we don't show attribute incentive in the utility function because it has a nonsignificant parameter. This could be interpreted like individuals wouldn't use more bicycle if they have a breakfast or snack. However, the correct sign (positive) could give us a first look that we need to explore another incentive different than the one we used here.
All the estimated parameters are significantly different from zero with a 95% confidence level. The alternative specific constant of the bicycle (ASC) has a negative sign, this could be interpreted like individual perceived a negative utility comparing the car. We estimated specific parameters for cost, but it was not significantly different from each other, that's the reason we presented a generic value for that attribute.
The first model is a multinomial logit model with systematic taste variations (MNL), we incorporate the socioeconomic variables sex and age to capture variations associated with idiosyncrasy or habits (Train, 2009) . Sex was used as a dummy variable which takes the value of 1 when the respondent is a man, zero when it is a woman, and it was included in the bicycle travel time parameter. The negative sign can be interpreted as women penalize travel time less than men.
The next model we analyzed is the previous one, with a panel effect incorporation (MNL-Panel). In the same way as the MNL model, all parameters are significantly different from zero and with the expected sign. However, by incorporating a parameter that measures whether there is panel effect, we can capture the influence that incorporates the fact that the same individual responds more than once to each situation, and each choice cannot be treated as if they were from different respondents. In this case, the estimated parameter is negative and significant capturing this way the presence of correlation between answer by the same individual (Bliemer and Rose, 2010; Train, 2009) .
Finally, we presented a mixed logit with random parameters into the generic travel time (ML). Previously, we estimated a group of models with random parameters in any attribute, but only incorporating to travel time yielded good results. The significance of this parameter means that travel time varies between individuals with an average value of −0,091 and a deviation of 0.205, in this case, the subjective value of travel time is not a single value but a distribution.
The second set of models are presented in Table 5 . In the same way, as in previous models, all parameters are significant and with the expected sign. Different specifications of the utility function were estimated until the two models presented were obtained. In all cases, the alternative specific constant (ASC) of the motorcycle is fixed and again for the bicycle, this variable has a negative sign, giving a negative perception regarding the motorcycle. We did not find randomness in travel time parameters, which is the reason why we only present the best two models: a multinomial logit with taste variations and a panel effect model.
In the multinomial logit model, the parameter of travel time associated with the bicycle is penalized about twice as much as in the motorcycle, being consistent with the fact that in the city of Ocaña the motorcycle is one of the most used and best-valued modes, and the time spent on the bike will cause a disutility compared with the motorcycle. The only socioeconomic variable that was incorporated as a systematic variation in tastes was sex within the travel time. Just as with car users, women penalize more the travel time by bicycle than men. On the other hand, again the panel effect within the model is significant, being this model better than the MNL applying a log-likelihood ratio test. The last group of models was estimated for public transport (see Table 6 ). All parameters are significant except the shared-taxi constant; however, this variable is an integral part of the model thus it is maintained.
A travel time parameter for the motorized modes was estimated (bus, and shared-taxi) and a different one for the bicycle. As we can see the relationship of travel time parameters change in these two models: in the MNL is greater the penalty given by bicycle users, however, when included in the model the panel effect, are the users of public transport who have a higher valuation of travel time. This phenomenon can occur because now the responses of individuals are supposed to be correlated, we now capture the effect that the seven questions are answered by the same individual which penalizes more being in a public transport vehicle where it can feel tight or affected by the difference in frequency, in terms of times. While cycling can handle their time, go in their own vehicle and do not share space, this could be an indication of comfort.
On the other hand, access time (sum of waiting and walking time) is less than the travel time, contrary to expectations or found in the literature (Ortúzar and Willumsen, 2011) . There are two possible reasons for this: First, there is not physical bus stops or stations, so users can take the bus at any point on the route, making people to be used to uncertainty in the service and therefore not value access time and second, Ocaña is a small city where the rush and urban dynamism is different from larger cities, causing commuters to penalize less the access time as they normally use it to fulfill minor tasks.
The parameter for cost has negative and significant signs. Finally, the attribute of exclusive infrastructure availability for bicycles has a positive effect on the choice of the mode, and it is a highly-valued variable for the users.
Conclusions
Given the current conditions of urban mobility and obesity in Colombia, it becomes clear that establishing management policies that favor alternative modes of transport like the bicycle are a necessity.
In the city of Ocaña, Colombia, although there is no proper cycling infrastructure, a small portion of the population is willing to use their bicycles or are already using them, because it is both economical and healthy. Therefore, it is necessary to identify the attributes and parameters that influence choosing the bicycle as a mode of transport, in order to boost and increase its use. For this purpose, a SP survey was designed and applied to 270 subjects, where they were able to choose the most convenient mode of transport to go to and from university between the current mode they use and bicycle, the current transport modes university staff and students use are motorcycle, bus and car (this one is used mainly by professors and staff).
The results reflect the influence on the people´s modal choice in a social context where the bicycle is not integrated into the urban space as a usual mode of transport. From the calibrated models, it was evident that the presence of infrastructure increases the probability of choosing the bicycle as a mode of transport, which is consistent with the results of others authors like (Griffin and Jiao, 2015) . This is a clear argument for local authorities to invest in this kind of policies, given that it was demonstrated that the inhabitants are willing to use the bicycle once they are provided with proper infrastructure, thus improving mobility in the city.
For the two models estimated, it can be concluded that the variables that influence the choice of mode of transport for inside city journeys with origin and/or destination as the University Francisco de Paula Santander Ocaña are: travel time, access time, cost and the presence of infrastructure exclusively for bicycles, offering incentives to bike users surprisingly was not significant. The construction of a cycle-inclusive facility for bicycles definitely constitutes an aspect that would increase the probability that individuals would use this mode of transport and as proven by (Buekers et al., 2015) even when ignoring the benefits from congestion, CO2 emissions and noise reduction generated by the modal shift to the bicycle, moreover, new apps like Biko, allows bike users to exchange kilometers traveled for discounts or prizes with allied stores or restaurants. This said, the construction costs of bicycle infrastructure are almost always lower than the health benefits, being that this is evidence for investing in bicycle roads.
One of the challenges to increasing the bicycle modal share is to remove the social stigma associated with it, as proven by (Underwood et al., 2014) , this issue discourages users specially young adults and furthermore in countries like Colombia where the use of cars is a synonym of wealth, while non-motorized modes and public transport are supposedly only for people with low income.
This research focused on providing information about the importance of implementing sustainable transport for visitors, alumni and employees of the UFPSO to improve the population's quality of life and encourage the citizens to perform modal shift from motorized modes to bicycle. In order to expand this investigation, it is recommended that by including the entire population of Ocaña and evaluating the impact of the bicycle as a regular mode of transport within the community, including adequate and safe spaces to encourage a sustainable mobility.
